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（1）以地衣芽孢杆菌(Bacillus licheniformis CGMCC 2876 为出发菌株，确定
了生物絮凝剂合成的 佳发酵培养基组成为：20 g/L 糖蜜，0.4 g/L 尿素，0.4 g/L 
NaCl，0.2 g/L KH2PO4，1.6 g/L K2HPO4，0.2 g/L MgSO4。在该培养条件下，16 h
生物絮凝剂絮凝活性可达到 650 U/mL，培养基原材料成本降低为原来的 1/5。 
（2）考察了生物絮凝剂浓度、阳离子种类、高岭土溶液 pH、浓度和温度等
条件对该生物絮凝剂絮凝效果的影响。结果显示：生物絮凝剂的 佳浓度 4 mg/L；
一价和二价阳离子对生物絮凝剂均有助凝作用（二价阳离子效果较好），三价阳









































Bioflocculant, a type of special macromolecules secreted by microorganisms, 
induces solid particles, cells and colloidal particles in a liquid suspension to flocculate 
and sediment. It is an efficient water treatment agent with characteristics of high 
flocculating efficiency, non-toxicity, non-secondary-pollution and biodegradability. In 
spite of these studies, bioflocculants have not yet been applied industrially because of 
their comparatively high cost.  
In this research, a low-cost fermentation medium with molasses as the sole 
carbon source was developed. Besides, the flocculation characteristics of 
bioflocculant were studied for preliminarily inferring the flocculation mechanism. The 
bioflocculant was first used as a substitute for polyacrylamide in the sugar-making 
process.  
(1) The fermentation conditions of Bacillus licheniformis CGMCC 2876 were 
optimized. The optimum fermentation medium was determined to be composed of: 20 
g/L molasses, 0.4 g/L urea, 0.4 g/L NaCl, 0.2 g/L KH2PO4, 1.6 g/L K2HPO4 and 0.2 
g/L MgSO4. The flocculating activity of the culture broth reached up to 650 U/mL in 
16 hours with an inoculum size of 4% (v/v). The material cost of the optimized 
medium was estimated to be 1/5 of the original one. 
(2) The effects of different factors on the flocculating activity of bioflocculant 
were investigated. The results showed that the optimum concentration of 
bioflocculant was 4 mg/L. Both monovalent and bivalent cation increased the 
flocculating activity while trivalent cation inhibited it. The optimum pH and 
concentration of kaolin clay solution were 5-11 and 2-10 g/L, respectively. 
Temperature of kaolin clay solution had little impact on the flocculating activity of 
bioflocculant. In combination with the determination of Zeta potential and infrared 
spectra, we inferred the flocculation mechanism of bioflocculant. Ca2+ compressed the 
double layer and neutralized the surface charge of kaolin clay particles; and 















carboxyl of bioflocculant for bridging, so as to form the large particles for 
flocculation and sedimentation. 
(3) Bioflocculant was applied in sugar-making process on an industrial scale. 
The results showed that the bioflocculant had comparative effect in clarification of the 
sugarcane juice with polyacrylamide, indicative of the possibility of bioflocculant 
application in sugar industry. 
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